Results
The Stirling numbers of the rst kind, n k , have a lovely asymptotic expansion for xed k, as n ! 1. It involves the power series coe cients of 1=?(z) about z = 0, where ? is the classical gamma function. We state the result immediately insofar as the terms that do not approach zero are concerned. Later we will discuss the complete development. In this paper we will rst prove the theorem above, then extend it to a form from which one can nd as many terms of the expansion as desired, and nally discuss the relationship of our work to earlier results of Moser and Wyman 3].
Proof of theorem 1
We will write n (s) for P n j=1 j ?s , which, if s > 1, is the nth partial sum of the Dirichlet series for the Riemann zeta function. The following computation will be the basis for the developments in the sequel. We have, from the familiar generating function, In the last member we wish to replace all of the n 's by their asymptotic expansions in powers of n and log n. These expansions are (e.g., 5], p. 124) n (s) log n + + (1) and (2), we now have Now we can prove theorem 1. To do that we need only keep the portion of the development in powers of n and log n that does not approach zero on the right side of (3), along with the size of the rst neglected term. If we take the coe cient of x k on both sides of (3) 
Extensions
In this section we describe how to nd as many terms of the asymptotic expansion of n k as desired. As an illustration we will state the expansion with an error of O(n ?3+ ).
To do this it will be helpful to de ne polynomials fv k (y)g Then the asymptotic expansion of n+1 k+1 =n! can be obtained through terms of order n ?q , say, as follows.
(i) Expand the rst factor on the right of (6) in powers of x with error O(x k+1 ), using (5). (ii) Expand the second factor on the right of (6) in powers of 1=n, with error O(1=n q+1 ).
In this expansion, drop all powers of x that are higher than x k . (iii) Find the coe cient of x k .
For example, with error O(n ?3 ) we nd that 
Moser and Wyman 3] gave a comprehensive study of the asymptotics of n k for large n. Further, their study was not restricted to xed k, but indeed covered the entire range of 1 k n by breaking it into three subranges and dealing separately with each of them. The formulas that they obtain for the low end of the range, i.e., for xed k, are however not phrased in terms of the usual atoms of asymptotics, namely powers of n and of log n. Instead the formulas are expressed as series of polynomials in the partial sums of the zeta function, containing p(k) monomials, p(k) being the number of partitions of k. Using our present notation, their formula for the range of small k begins as 1 
Our formulas above are considerably more explicit, though they have been proved here to hold only for constant k, and in no event can their validity extend beyond about k C log n= log log n.
Two numerical examples are shown in the following table. 
